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(54) Control of air-fuel mixture supply 
in a multi-cylinder internal 
combustion engine 



(57) Air-fuel mixture is supplied to a 
first group of engine cylinders through 
the load range, whereas a second group 
of cylinders is supplied with air only up 
to a partial load and thereafter with an 
air-fuel mixture. Each group of 
cylinders has a respective throttle valve 
7, 12 and associated control levers 47, 
48 which co-operate with the cam 
surface 46 of a cam disc 45 to achieve the 
desired supply of air-fuel mixture, or 
ai r, under all operati ng conditions of the 
engine. The cam surface provides a 
particular opening schedule for the 
throttle valves and a cam stud 57 
operates a switch 58 to initiate 
operation of fuel fuel injectors 
supplying the second group of 
cylinders. 
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SPECIFICATION 

Multi-cylinder internal combustion engine, in 
particular for motor vehicles 

5 

The invention relates to a multi-cylinder internal 
combustion engine as disclosed in British Patent 
Application No. 8005227, having two air-fuel mixture 
supply means associated, respectively, with two dif- 

10 ferent groups of cylinders having electro- 

magnetically actuable fuel injection valves, wherein 
air-fuel mixture is supplied to the first group of 
cylinders In all ranges of operation of the internal 
combustion engine and wherein dependent upon 

15 the position of the accelerator pedal the second 
7- group of cylinders is supplied with air from idling 

operation to the end of a predetermined partial load 
range of the internal combustion engine, and with 
i air-fuel mixture from the end of the predetermined 

20 partial load range to full loadoperation of theinter- 
nal combustion engine, and each group of cylinders 
has a throttle valve positioned in its intake passage, 
which throttle valve is variable in position by move- 
ment of the accelerator pedal. 

25 The object of the present invention is to provide a 
cam disc by means of which the supply of air-fuel or 
air, respectively, to the groups of cylinders of the 
internal combustion engine is effected in the manner 
illustrated with reference to the control graph shown 

30 in Fig. 2 of the above-mentioned Application No. 
8005227. 

According to the invention, the supply of the air- 
fuel mixture or air, respectively, is controlled by con- 
trol levers fixedly mounted, respectively, on throttle 
35 valve shafts which co-operate with the cam surface 
of a cam disc, said cam disc being formed as fol- 
lows: 

(a) During idling operation of the internal combus- 
tion engine the control lever of the first group of 

40 cylinders lies against a control point (A) of the cam 
surface whereby the associated throttle valve is 
closed and the first group of cylinders is supplied 
with air for the idling air-fuel mixture by way of an 
idling adjustment device, and the control lever of the 

45 second group of cylinders lies against a control point 
(B) of the cam surface, whereby the associated th rot- 
tie is slightly open, so that the second group of 
cylinders is fed with air with the fuel supply shut off; 

(b) At the end of a predetermined partial load range 
50 of the internal combustion engine, on the one hand 

the control lever of the first group of cylinders lies 
against a control point (C) of the cam surface, the 
quantity of air-fuel mixture fed to the first group of 
.j cylinders being continuously increased up to this 

55 control point (C), and on the other hand the control 
lever of the second group of cylinders lies first 
against a control point (D) of the cam surface which 
represents the end of a first part of the predeter- 
mined partial load range, and up to which the quan- 

60 tfty of air supplied to the second group of cylinders is 
increased continuously, and thereafter the last- 
mentioned control lever lies against a control point 
(E) which represents the end of the predetermined 
partial load range, and up to which the quantity of air 

65 is continuously reduced to approximately zero; 



(c) The cam disc is provided with a control member 
and, when the control points (C and E) are reached 
which are arranged on a common control plane 
extending through the axis of rotation of the cam 

70 disc, the control member actuates simultaneously a 
switch by which thefuel injection nozzles for the 
second group of cylinders are rendered operative; 

(d) Above the predetermined partial load range the 
control lever of the first group of cylinders lies 

75 against a control point (F) of the cam surface and the 
control lever of the second group of cylinders lies 
against a control point (G) which is arranged on a 
second control plane extending through the axis of 
rotation of the cam disc, wherein up to these control 

80 points the quantity of air-fuel mixture supplied to the 
first group of cylinders is continuously reduced for a 
period, and the quantity of air-fuel mixture supplied 
to the second group of cylinders is continuously 
increased for a period so that the quantities of air- 

85 fuel mixture forthetwogroups of cylinders are of 
equal magnitude at the control points (F and G) and 
the continuous reduction of the quantity of fuel-air 
mixture supplied to the first group of cylinders 
occurs to a lower degree than the continuous 

90 increase of the quantity of fuel-air mixture supplied 
to the second group of cylinders; 

(e) In the full-load range of the internal combustion 
engine the control lever of the first group of cylin- 
ders lies against a control point (H) of the cam sur- 

95 face and the control lever of the second group of 
cylinders lies against a control point (K) of the cam 
surface, the control points (H) and (K) being 
arranged on a third common control plane extend- 
ing through the axis of rotation of the cam disc, 

100 wherein the quantities of fuel-air mixture for the two 
groups of cylinders are increased continuously to 
the same extent. 

The drawing illustrates a constructional form of 
the present invention by way of example. 

105 The drawing shows portions of intake passages 6 
and 1 1 , connected respectively, to first and second 
groups of cylinders {not shown). The passages have, 
respectively, throttle valves 7 and 12 fixedly 
mounted on throttle shafts 43 and 44, the pivotal 

110 movement of the throttle valves being controlled by 
a cam disc 45. The cam disc has a cam surface 46 
slidably engaged by the free end of a swing lever 47 
which is fixedly connected to the throttle shaft 43, 
and by the free end of a swing lever 48 which is 

1 1 5 fixedly connected to the throttle shaft 44. 

The cam disc 45 together with a guide disc 49 is 
fixedly mounted on a horizontal shaft 50 which 
extends approximately in the centre between the 
intake passages 6 and 1 1 . The guide disc has a cir- 

120 cumferentiaily extending groove 51 in which an 
operating cable 52 is disposed. The cable 52 is fix- 
edly secured to a roller 53 which is located, in order 
to prevent relative movement in a radial slot 54 
extending inwardly from the periphery of the guide 

1 25 disc 49. One end of the cable 52 is connected to a 
return spring 55 and the other end thereof is dis- 
posed in an adjustment device 56 and connected to 
the accelerator pedal (not shown). 
The cam disc 45 is provided with a control stud 57 

130 which co-operates with an electric switch 58. Control 
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points on the cam surface 46 of the cam.disc are 
denoted by A, B, C, D, E, F, G, H and K, the control 
points C and E being arranged on a common control 
plane 59, the control points Fand G being arranged 
5 on a common control plane 60 and the control points 
H and K being arranged on a common control plane 
61. The control planes 59, 60 and 61 extend through 
the axis of rotation 62 of the cam disc 45. An idling 
speed adjustment device is denoted by 63. 
10 During idling operation of the internal combustion 
engine the control lever 47 of the first group of cylin- 
ders (not shown) lies against the control point A of 
the cam surface 46, whereby the throttle valve 7 is 
closed and the first group of cylinders is supplied 

15 with air for the idling operation fuel-air mixture by 
way of the idling adjustment device, and the control ' 
lever 48 of the second group of cylinders (not 
shown) lies against a control point B of the cam sur- 
face 46 whereby the throttle valve 12 is slightly open, 

20 so that air is supplied to the second g roup of cylin- 
ders with the fuel supply shut off. 

From idling operation to the end of a predeter- 
mined partial load range of the internal combustion 
engine, on the one hand the cam surface 46 of the 

25 cam disc 45 slides over the end of the control lever 
47 of the first group of cylinders as far as a control 
point C, whereby the quantity of fuel-air mixture 
supplied to the first group of cylinders is continu- 
ously increased, and on the other hand the cam sur- 

30 face 46 of the cam disc 45 slides over the end of the 
control lever 48 of the second group of cylinders 
first, as far as the control point D which represents 
the end of a first part of the predetermined partial 
load range and up to which the quantity of air sup- 

35 plied to the second group of cylinders is continu- 
ously increased, and thereafter as far as the control 
point E which represents the end of the predeter- 
mined partial load range and up to which the quan- 
tity of air is continuously reduced down to approxi- 

40 mate ly zero. 

When the control points C and Eare reached 
which are arranged on a common control plane 59 
the switch 58 for the supply of fuel to the second 
group of cylinders is actuated simultaneously by the 

45 control stud 57 arranged on the cam disc 45. In a 
constructional form of the invention given by way of 
example, this is attained by switching on electro- 
magnetic injection valves, such as are employed in 
the fuel injection installations L-Jetronic (Registered 

50 Trade Mark) of the Firm Bosch (Registered Trade 
Mark). 

From the control point C onwards, the cam surface 
46 of the cam disc 45 slides over the end of the con- 
trol I ever 47 of the first group of cylinders as far as 

55 the control point F on the one hand, and on the other 
hand the cam surface 46 of the cam disc 45 slides 
over the end of the control lever 48 of the second 
group of cylinders as far/as the control point G which 
is arranged on the common control plane 60, 

60 whereby the quantity of fuel-air mixture supplied to 
thefirst group of cylinders is continuously reduced 
for a period and the quantity of fuel-air mixture sup- 
plied to the second group of cylinders is continu- 
ously increased for a period so that the quantities of 

65 fuel-air mixture for the two groups of cylinders are of 



the same magnitude at the control points F and G 
and the continuous reduction of the quantity of 
fuel-air mixture supplied to the first group of cylin- 
ders is to a lower degree than the continuous 

70 increase of the quantity of fuel-air mixture supplied 
to the second group of cylfnders. 

From the control point F onwards, on the one hand 
the cam surfaces 46 of the camdisc 45 slides over 
the end of the control lever 47 of the first group of 

75 cylinders as far as the control po?nt H, and on the 
other hand the cam surface 46 of the cam disc 45 
slides overthe end of the control lever 48 of the 
second group of cylinders as far as the control point 
K which together with the control point H is arranged 

80 on the common control plane 61 ancf which in the 

same way as the control point H indicates the full s 
load of the internal combustion engine, the quan- 
tities of the fuel-air mixture for the two groups of 
cylinders being continuously increased to thesame ~* 

85 extent in this case. 
. CLAIMS 

1 . A multi-cylinder internal combustion engine 
comprising two air-fuel mixture supply means 
associated, respectively, with two different groups of 

90 cylinders which have electro-magnetically actuable 
fuel injection valves and wherein air-fuel mixture is 
supplied to the first group of cylinders in all opera- 
tive ranges of the internal combustion engine and 
the second group of cylinders is fed with air depen- 

95 dent upon the position of the accelerator pedal from 
idling operation to the end of a predetermined par- 
tial load range of the internal combustion engine and 
isfed with fuel-air mixture from the end of the pre- 
determined partial load range to full load of the 
100 internal combustion engine, each group of cylinders 
having a th rottle valve positioned in its intake pas- 
sage, the position of the throttle valve being variable 
by the accelerator pedal, characterised in that the 
supply of air-fuel mixture or air, respectively, is con- 
1 05 trolled by control levers fixedly mounted, respec- 
tively, on throttle valve shafts which co-operate with 
the cam surface of a cam disc, said cam disc being 
formed as follows: 

(a) During idling operation of the internal combus- 

1 1 0 tion engine the control lever of the first group of 
cylinders lies against a control point (A) of the cam 
surface whereby the associated throttle valve is 
closed and the first group of cylindersrs supplied 
with air for the idling air-fuel mixture by way of an 

1 15 idling adjustment device, and the control lever of the 
second group of cylinders lies against a control point * 
(B) of the cam surface, whereby the associated throt- 
tle is slightly open, so that the second group of 
cylinders is fed with air with the f uef supply shut off; & 

120 (b) At the end of a predetermined partial load range 
of the internal combustion engine, on the one hand 
the control lever of the first group of cylinders lies 
against a control point (C) of the cam surface, the 
quantity of air-fuel mixture fed to the first group of 

125 cylinders being continuously increased up to this 
control point (C), and on the other hand the control 
lever of the second group of cylinders lies first 
against a control point (D) of the cam surface which 
represents the end of a first part of the predeter- 

130' mined partial load range, and up to which the quan- 



GB002056556 fhttp://www.getthepatentxom/^ Page 5 of 5 



3 GB 2 056 556 A 3 



tity of air supplied to the second group of cylinders is 
increased continuously, and thereafter the last- 
mentioned control lever lies against a control point 
(E) which represents the end of the predetermined 
5 partial load range, and up to which the quantity of air 
is continuously reduced to approximately zero; 

(c) The cam disc is provided with a control member 
and, when the control points (C and E) are reached 
which are arranged on a common control plane 

TO extending through the axis of rotation of the cam 
dfsc, the control member actuates simultaneously a 
switch by which the fuel injection nozzles for the 
second group of cylinders are rendered operative; 

(d) Above the predetermined partial load range the 
15 controheverofthe first group of cylinders lies 

against a control point (F) of the cam surface and the 
control lever of the second group of cylinders lies 
against a control point (G) which is arranged on a 
second control plane extending through the axis of 

20 rotation of the cam disc, wherein up to these control 
points the quantity of air-fuel mixture supplied to the 
first group of cylinders is continuously reduced for a 
period, and the quantity of air-fuel mixture supplied 
to the second group of cylinders is continuously 

25 increased for a period so that the quantities of air- 
fuel mixture for the two groups of cylinders are of * 
equal magnitude at the control points (F and G) and 
the continuous reduction of the quantity of fuel-air 
mixture supplied to the first group of cylinders 

30 occurs to a lower degree than the continuous 
increase of the quantity of fuel-air mixture supplied 
to the second group of cylinders; 

(e) In the full-load range of the internal combustion 
engine the control lever of the first group of cylin- 

35 ders lies against a control point (H) of the cam sur- 
face and the control lever of the secondary group of 
cylinders lies against a control point (K) of the cam 
surface, the control points (H) and (K) being 
arranged on a third common control plane extend- 

40 ing through the axis of rotation of the cam disc, 
wherein the quantities of fuel- air mixture for the two 
groups of cylinders are increased continuously to 
the same extent. 
2. A multi-cylinder internal combustion engine 

45 substantially as described with reference to, and as 
. illustrated in, the accompanying drawing. 
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